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[0076] J£^ v =3>-^WgDLYc<D^ffi^ V&/ Au<D*—^y?WmMZh$:MM\Z.&<>X 

[0077] m4(a)(DmmmzXm£tlX\^Z>£?^ ?-feAuSnO«®S3a^^$ 

[0078] i^7T^TS^SSBC0Sffi#Jd^^^I|5lSBLY{e:fp]}t-C, $t;R360nm^ 

±<D3fe, £9 McfomatYAGU—*? <D2feWl (}g;g:532nm) <DftzmM-tz> 0 

[0079] fafrzytzmm-rzk, ^m^^r^rmmssB^mmu ^rmmAuvt 
-^^MSKtm^mTUY^mox^RumBLY^mu %MumB-LY&%%: 

[0080] El4(b)(Z)^f®iii(c-c^n-cv^j;5(-, ^-yr-frm^ssB^mmu V 

7T4TmmSSBiZtfM£&XTMmALYb^X?MSKRZ?m^mTLY&.tfX 

i\^tz.%m^MBLY(Du^xmm.ir^o 
[oo8i] ikK, m5( a )(Dmmmizx^£tix\,^£?i^ ±^<D^r4rmmssB^mm 
ut& x mfttt^bbte^tcftmi&mBLYCD&mz.ttu T/v^^^^v^m 
v ^^yh^y^^m-r^bKXoxm^u ^mtmcLY^mm^mm^ 

[0082] ^UCJ;^ ^mtMCLYiZLi-i. m^mTLYRTfftW.&mBLY<Dm&mm^ 
[0083] mm$^5pa^MCLY<75^ffi^^, AlGaNO{ 1-101 }ffi^T*«^$ 

uY<Dmmm&W:ttez> 0 
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[0084] m5(h)(Dmmmiz.x^ir^K, m^(D^mtmc^Y<Dmm<D— 

[oo85] r^-e. $.Mm4^<Dmm&A<Di%—' \*k&fa±£itz>tcib^ ^mtmcLY&m 

[0086] ^*3, ®.w<Dm'&_k > m<D¥mfcftftm*i&i¥mirzjLnzttmLxMwi,tc 
*k mmzfe, m2-m5^0mvxnm\.tcm^m^.^^x, ^r^rmmss 

mmmfrbx?7^\?is^xmfe(D±%£izftmir%zbfc£<>x^ ^#>&#>b*wt 

[oo87] ^tut, mm**, smizmmmm^mm-r^ m^m^^^m^Y^h 
mmM^m^ttu ±&<Dw&ft<D^mmcLY<Dmmfrbm^i®^%.fr 

[0088] z.<d£?iz^ frfrzmm*mir%*mMm<D¥mftmytm+i\z£z>b, w^ttiL 

Wcmmztifcm&vtbftztiib mmmrn^Yaxm^timmmmxRm 
Lxfttfmftm^ft^mzm&tm'pu ^tmm^m^±^^b^x^ 

[0089] ^ ^%mm^mt^m^fh\^ ^m^mm^^mnm^ejUa^^ 

cLY^^B^^^iir-c, ¥mbmciJY<DmmK&&<D'&mt£m^fimtetk<D 
wUc%]&rfiirz><DX\ mm<Dim^m. ^mx^tc^mmL-^m^m^b^m 
*v ^®%&n<vm^tc¥mfcmftmi L &mmir%-b^mxhv)^ mcytm 
mv$}m<Dfa±.&mm.~r%z.b&x$z> 0 
[0090] ^ *nMM<D¥mitmftm*m, ^tmmi^mbvxcD^mmcjjY^pm 

(Dmtm^mwx^-r^mitb^x\ ^tctb, ^mbmcLY^mz&mm 
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[oo9i] *mMM<Dm&jjmz£ti^ ±&(DmmssB*mmirzb. 

*»R1$L~rZ>mkliyVJ* (GaN) <DTifcJlALYcr>|&ife^ TO^JlCLYc^ffiSrlH] 

mz>z.b&*smx&z> 0 

[0092] l^K, ®6^r#MbT. f&<Olli£#J£f£l^1-£o 06^^^, 122— 05£|^ 

-x&m m •tz&ft&m-w^x^x^ ^ 0 
[0093] ninnm<D¥-mttmftm?ix\^ m5(b)^mL-xm.mvtcx^ w-mm 

ciJY(Dmm^m(Dmm^m^m^(Dm^ctmm^ti^tx\ %mm\^ 

mtvx<D¥mkmcLY<Dmm*m£iVtbt?:^x\< ^„ 
[0094] ^uc*fu *mmm (m2mmm) (D^mkmcuY&mmte. ^h^^^m 

mtmm^&m>&&titmm$:ftL,x\, ^„ 
[0095] *mMm<D¥mfc&ftm?i<Dmm*feRTfm&&m.wttb, *i\ me ( a ) <d 

m&m^-rx?^ {oooim^mb-r^yr4rm^ssB±^ mocvd& 

ffi^ GaN <1-100> XttGaN <1 1-20) <D^fa\zm&%^W<0^yYWL<Dffi P 
OPNSr^-r^-^^MSK^^i-So J^AfrtfjiCiS, ^/^^^(-iot, SiO 

2 

[0096] MOCVD&fclJ;^ ^b^y^A(GaN)^r^^MSK<^^ P$POPN(C*5{j- 

[0097] ^ ^ffc# y J* (GaN) £fi5cft$i2r5£, GaN(DJ&&ffi{3:El6 (b) £ 

5{mi-22}fitft^#^P1&OPN(£:g#^ 
§Ra^^tl^)o 

[0098] H^GaNO/&K&it#>5^ ^^H^tt^^^^^Lfc**t£lj^§i5a(D^X^ 

*#<&<9, m ^^^L^a^§I5a(D|gS^^Lfc^-e^ft^ih$^ 0 
[0099] ^X^J;^ IH6(c) K^k-TX^ GaN{ll-22}®S¥r*«^$^cH^ft^Oifb 
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[0100] te^®TLY(D^B{vl x MOCVDScKl.fcoT, In Ga Ntt&U x>0. 5) & 

x 1-x 

Y&mmiTZ> 0 HfC, 3fcPJ£lfcJf BLYJ3\ teftVYAGU—' r<D2{g$t(i&;ft532nm) 

*&?m^<Dnfc&*fobte&fimm* (o ^ (Fe) ^K-tv 

[oioi] m3(b)zmmisX&wLtc.mimMMtmm^ ^msblyjiIv:, mo 

CVDfe^oT, SiSrK— fcV^UtAlGaNSr^JgU 3*ffi#¥fflfc s F»'fbJlCLY 

[0102] i33 (c) &&mvx®.mvt£<Dtmm^ MocvDm^x^x, ^mtmcL 

Y_Ll^In(AlGa ) N(|&L, OSx^l, O^y^D^^ffittSDLYat, M 

x y 1-y 1-x 

g&K— tV^bfcAlGaN^^^S^^^KSDLYb^, Mg£R-t:V^LfcLAlGaN^ 
e>^3^^^DLYc^JII^^^gi-5r^^,J:«9, m^>#SDLYa, DLYb, D 

LYck¥mtmciJYbxMm£tiz&&m4&]&j8.irz> 0 

[0103] =*^??hmr>LYc<Dmmt^ Vd/AuCD*— 5:^^m®3b^*(^J;oT^ 

[0104] g|4 (a) {C^Lfc<D^[^#{C. ^feAuSnO«@®3a^^$^XV^^ 

Jfc«BLYfc:fa«"C. YAG1/— if ©2ffiFjft ($tS532nm) (D3feSrMMi-^ 0 
[0105] ^53fc£f®£f1-5i:, ^Oftttl^T'fT&KSSB&SiaU JEteTflWgALYfc 
^®TLY^^^MSK^ifioT5fe®IiZ^BLY^J^L, ^MSBLY^^ 

[0106] g|4 (b) lCj3*L*:©fclP!«li:, -9-7T4TmUSSBbmz., ^^MSK^GaN 

<DrmmALYRum^mTi.Y^^^it^tc^mumBLY(D^xmm^ 0 

[0107] 125 (a) K^Vtz<Dtmm^ ±M<D^Z7 7 ^TW$LSSB^mUtM, 
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[0108] Zfr\Z£<oX¥>mkMCLY<Dmmtt* AlGaN©{ll-22}ffi^-C«^$tb5# 
[0109] Jfcfc, ®5 (b) ^Lfc<7)£[f3|£^ Dflft^^fi^gCLY^ffi (Sffl®) (Z>- 

^^•l^^-r^o 

[0110] r^T\ J&^Jl4^<E>«fcK2EA<0*$— t££ft±£*3fcfefil, spfflfbJiCLY©^ 

[0111] fc*5, RW©«S-b, l{@^^^5fe^^l^^«X@Srft^UTlftBJbfc 
tf*. ^Rfctt, f-^T^T^SSBi^M^^^^^^l^iSli-^fcfe 

^^^{^oT^^fe^tvfc^t^^^^^^^l^^ii^i-^o 
[0112] ^LTJil3a, 5F^««j«^#^-r^i!. ^*S4F^O^SDLYad^ 

imcLY(DmMfrbm^n^<D%i)m&isfrz>o 

[0113] i<Di5^, *^^«3t^r#i-^^»J^^#:^3fe*^i^J:?)t, 3fe^«9mb 

£titz.w{hvtktez>tz.#> f^i±mr>LYaxm±vtcmmmmxRMvxnxfm 

[one *mmffl(Dwmijmz.£ti^ ^woy^mk<o^n^^^hf^ 
tcmm^m^xm^mTLYKMm^x^^nh^m:<Ddh^a^m.itmcL 
Y<Dmmicm^£&x, ¥mmcLY<Dmmiz&m<Dxb747'vt<Dmiftc%j&f& 

w<DM<>tc¥mftmftmttmmirz^ktf-$mxhV), ^.K^mm^m^ 
±&mm.irz>^btfx%z> 0 
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[0115] £/c, *mmffl<D¥mitftj?tm*m, %m)miMt^x(o^mmcuY^pm 
<Dmm^mwx^&ttmmx»\±t£< , mcm& io -3 q cmm^^s^n^ 

[oii6] £/c. *mmm<Dmm;jfm£M'£, ±&<DmissB&mM-Fz>b. mM^<D% 

$:m.®.irZ>mktfVVJ>. (GaN) (DTmmALY(D^t. ¥t§LteSCLY<D^®£nj] 
[0117] *K:, l€^-fi,<D^«JSr[117^#^b-CtftPJ-rs 0 

[0118] *mmmtt. ^^mimmmtmmmm^^x^ 04(a) (b) ^u^k 

[0119] 123(c) ^Ut<^l*UH^ *P£3u&#100£fm«l^ ftMS 

[0120] ^bT, 04(a) te^Lfc©£|i5IflSK:, 3^&&2^/&£*VCV^ma3a^ lj0!9 
^CUT^^^tvTV^^ra^^lOOO^-^^maSbir^Sl^^^^^^ 
J;^-^^ 5l#gcVM:, 04(a) (b)^TJ?|E|5(a) (b)^#^LT|^PJbfcXm^ 

[0121] ^>£?^ *mmM<Dmmjjmiz£ti\^ ^m^moom^±^<Dmmcu 
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[0122] m&ssB±<Df&&m4i>K mmc\jTiz£^x^&m*<D¥mfc&%:m* 

nmm5bL,xmwmmxte!mwmMm&]&j&'rz>w&, z.tub<DW&m& 

&irzmmbutm&ten. ^tib<DmmmK&^xftww^zz.bbtzzi)K 
¥mtmci.Y7sm&fom<Dnm¥mfcxhzzb\zimz.x, tti^mmmi^n 

s f4^x^— Kmftz&zzbfrxzzzbbtzy.mmwmxte^mmwmmiz 

[0126] £fc, ±^(D*^o^ife^M^^^i-m3cD^»!i-e«, awbfciNMfcSrJB 

zb&vsmx$>z> 0 
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[i] ^^ir^mim^p^<th^mm^mm^^mmm^<D^mm. 

[2] mmmtm&te. mu^m\m^xmnir^wk(Dm^m\^^m^nx 

M mmm<D±mte. mtm^mi^m^(D{oooi}xmooo-imxm, mmm 
A^iMMift, mmmizmtmmmfc&Mivii-ioim^xm&ztix 

[5] stfiEmio^®«, ^^I^#:M^^{O0Ol}3J:«{OOO-l}®-efci9, Htrfsm 

^^Dfltfi^, mmmz.mm^mw-^B(D{ii-22)m^m^rux\^b% 
^mt-r^m^2izmm<D^m^ytm^ 0 

[6] MIE^^S ii, nMO^^^^^^^iX, 

^mi^xm^mm^mmm^xm^nx^^t^wmti-m^mi-5 
[9] mmm2(Dmmtmm^mn. mu^m%mmm.zfitz.m&m&mm* 
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mm^mQ^x(DmMMRxj^mm^^±x(D^\^^Kxv), mmm&t 

^mm^^xm^mm^mwxm^^mmm\^mm-^t%m 

mmrmm, mmm^m, mm^mum. mm^mtmRx^m^tftmmmn 
, vMTtm&mm (n) ^h^m^mmi-vmit^m^m^xh^t^wmtir 

mm^tm. urn inGaNx&z>zk%&wttirz>m^i 1— 1 3<DWtbfrim mis 
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<D (1-100) %fal£tiLmV,±X<DMnn(D^>b7!)^ftm^ 

x« <i i-2o> ^ ^h^-r^^^^i-^r ^^#mt-rst»^«i i-i5(D 
{pr^-i^^iEm^¥^^3fe^^-^3t^feo 

m^m(D^m^xh^t^mtir^m^mii-i7<Dm^im^mm<D^m 

^<^K^^^^/^-J;^^v^^^#^^Sft^ii-i8(DfBr^^i^^ 
WXTfc5^i:£#^1-5!i!^l 1-1 90{5JtL^^l^{-fE«^^##:^3fe^T- 

m^rM^Mm^^t^w^t^m^mii-20(Di^^mKmm(D^m 
mi-2i<Dwthfaimzmm<v¥mft&ftm*(Dmmjfmo 
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